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CLAIMS 

What is claimed is: 

1. A method for coating a semiconductor device, the semiconductor device having a p 
side and an n side, the method comprising: 

a) providing a bath containing suspended particles, the suspended particles 
comprising particles of a first phosphor material and particles of a second phosphor 
material, the particles of the first phosphor material having a mean particle size in the 
range from about 1 micron to about 6 microns, the particles of the second phosphor 
material having a mean particle size in the range from about 12 microns to about 25 
microns, wherein the particle size distribution of the phosphor material in the bath is 
bimodal, 

b) positioning a semiconductor device in the bath, 

c) applying a first biasing voltage between an anode in electrical contact with the 
bath and the p side to hold the anode at a positive voltage with respect to the p side, 

d) applying a second biasing voltage between the p side and the n side. 

2. The method of claim 1 wherein the semiconductor device is selected from the group 
consisting of a light emitting diode (LED), an electroluminescent device, a laser diode, a 
pnp transistor, an npn transistor, a Charge-Coupled Device CCD, a CMOS imager, an 
amorphous silicon device, an X-ray imager, a photo-transistor, a semiconductor, and a 
semiconductor device array. 

3. The method of claim 1 wherein the first phosphor material has a particle size 
distribution such that the span of particle diameters from the 25th volume percentile to 
the 75th volume percentile is in the range from about 2 microns to about 6 microns. 

4. The method of claim 1 wherein the second phosphor material has a particle size 
distribution such that the span of particle diameters from the 25th volume percentile to 
the 75th volume percentile is in the range from about 2 microns to about 10 microns. 
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5. The method of claim 1 wherein the suspended particles further comprise one or more 
of the group consisting of optical materials, high resistivity dielectric materials, silica, 
titanium dioxide, and a third phosphor material. 

6. The method of claim 1 wherein the second biasing voltage is selected from the group 
consisting of reverse bias, zero bias, and forward bias. 

7. The method of claim 1 wherein applying a second biasing voltage between the p side 
and the n side further comprises applying a second biasing voltage switchable between a 
reverse bias, a zero bias, and a forward bias. 

8. The method of claim 1 wherein applying a second biasing voltage between the p side 
and the n side comprises applying a voltage between the anode and the n side. 

9. The method of claim 1 further comprising pre-coating the semiconductor device. 

10. The method of claim 9 wherein pre-coating the semiconductor device comprises pre 
coating the semiconductor device with a high resistivity dielectric material coating. 

1 1 . The method of claim 1 wherein applying a second biasing voltage between the p side 
and the n side further comprises applying a second biasing voltage between the p side 
and the n side to cause the semiconductor device to emit light, the light ionizing the bath. 

12. The method of claim 1, wherein at least one of the group consisting of the first 
phosphor material and the second phosphor material comprises a material selected from 

SrS:Eu 2+ ; CaS:Eu 2+ ; CaS:Eu 2+ ,Mn 2+ ; (Zn,Cd)S:Ag+; Mg4Ge0 5>5 F:Mn 4 +; and 
ZnS:Mn 2+ . 

13. The method of claim 1, wherein at least one of the group consisting of the first 
phosphor material and the second phosphor material comprises a material selected from 
SrGa2S4:Eu2+ and ZnS:Cu,Al. 
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14. The method of claim 1, wherein at least one of the group consisting of the first 
phosphor material and the second phosphor material comprises (Y,Gd)3Al50i2:Ce,Pr. 

15. A method for coating a light emitting diode, the light emitting diode having a p side 
and an n side, the method comprising: 

a) providing a bath containing suspended phosphor particles, the suspended 
phosphor particles comprising particles of a first phosphor material and particles of a 
second phosphor material, the particles of the first phosphor material having a mean 
particle size in the range from about 1 micron to about 6 microns, the particles of the 
second phosphor material having a mean particle size in the range from about 12 microns 
to about 25 microns, wherein the particle size distribution of the phosphor material in the 
bath is bimodal, 

b) positioning a light emitting diode in the bath, 

c) applying a first biasing voltage between an anode in electrical contact with the 
bath and the p side to hold the anode at a positive voltage with respect to the p side, 

d) applying a second biasing voltage between the p side and the n side. 

16. The method of claim 15, wherein said phosphor particles are capable of absorbing 
light from the diode and emitting light having a longer wavelength than the light from 
the diode such that the combination of light emitted from the diode and light emitted 
from the phosphor particles appears white to the human eye. 

17. The method of claim 15, wherein the bath further comprise one or more of the group 
consisting of optical materials, high resistivity dielectric materials, silica, titanium 
dioxide, a third phosphor material, an electrolyte, and a binder material. 

18. The method of claim 15, wherein the first phosphor material has a particle size 
distribution such that the span of particle diameters from the 25th volume percentile to 
the 75th volume percentile is in the range from about 2 microns to about 6 microns. 

19. The method of claim 15, wherein the second phosphor material has a particle size 
distribution such that the span of particle diameters from the 25th volume percentile to 
the 75th volume percentile is in the range from about 2 microns to about 10 microns. 
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20. The method of claim 15 wherein the second biasing voltage is selected from the 
group consisting of reverse bias, zero bias, and forward bias. 

21. The method of claim 15 wherein applying a second biasing voltage between the p 
side and the n side further comprises applying a second biasing voltage switchable 
between a reverse bias, a zero bias, and a forward bias. 

22. The method of claim 15 wherein applying a second biasing voltage between the p 
side and the n side comprises applying a voltage between the anode and the n side. 

23. The method of claim 22 wherein applying a second biasing voltage between the p 
side and the n side further comprises switching the second biasing voltage between a 
reverse bias, a zero bias, and a forward bias. 

24. The method of claim 15 further comprising pre coating the light emitting diode with 
silica. 

25. The method of claim 15 further comprising masking the light emitting diode. 

26. The method of claim 15, wherein at least one of the group consisting of the first 
phosphor material and the second phosphor material comprises a material selected from 

SrS:Eu 2+ ; CaS:Eu 2+ ; CaS:Eu 2 +, Mn 2+ ; (Zn,Cd)S:Ag+; Mg4Ge0 5t5 F:Mn 4+ ; and 
ZnS:Mn 2 +. 

27. The method of claim 15, wherein at least one of the group consisting of the first 

• phosphor material and the second phosphor material comprises a material selected from 
SrGa2S4:Eu 2+ and ZnS:Cu,Al. 

28. The method of claim 15, wherein at least one of the group consisting of the first 
phosphor material and the second phosphor material comprises (Y,Gd)3Al50i2:Ce,Pr. 
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